In this note, a characterization of the Mobius invariant space Q p for the range 1 -1/n < p < 1 is given. As a special case p = 1, we get the Mobius boundedness of BMOA in the space H 2 . This extends the corresponding result for 1-dimension.
Introduction
Let B be the unit ball of C" (« > 1) with boundary 5, v the Lebesgue measure on B normalized so that v(B) = 1 and a the normalized rotation invariant measure on 5, that is a(S) = 1. The class of all holomorphic functions with domain B will be denoted by//(fi).
Let/ be in H(B) with Taylor expansion / (z) = ^a >o a a z a . For p e K, / is said to be in the Dirichlet type space ® p provided that [Ru] ), which means
and \fr e Aut(5). Let V/(z) = V(/ o^)(0) denote the invariant gradient of/. In [St] , the invariant Green's function is defined as G(z, a) = g(<p a (z)), where
We define (as in [OYZ] ), for 0 < p < oo,
In [OYZ] , the authors proved that Q P (B) = Bloch(5) (the Bloch space) for 1 < p < n/{n -1), Qi(B) = BMOA{S) and Q P (B) is trivial when 0 < p < (n -l)/n or p > n/(n -1). For the case of (n -\)/n < p < 1, they proved that
In this note, a new characterization of Q p (B) for (n -Y)/n < p < 1 is given by using the Mobius boundedness in the space Q> n (\-py As a special case, we get a characterization of BMOA. These results in the setting of one dimension can be found in [ALXZ] and [Ba] .
Our main result is the following theorem. In, the following C denotes a positive constant which may be different from one occurrence ' <• the next.
The proof of the main result
In order to prove the theorem, we first give some lemmas.
LEMMA 1 ([OYZ]). Let 0 < p < 1 and f e H(B), then f e Q p if and only if
sup aeB f B |V/(z)| 2 (l -\<p a {z)\ 2 ) np dX{z) is finite.
LEMMA 2. Let p < 2, then f € % if and only if
The notation 'A ~ B' means that there exist constants C\ and C 2 such that C\B < A < C 2 B.
PROOF. It is the direct result of calculation with integration in polar coordinates. • LEMMA 3. Let f e H(B) and p > 1 -l/n, then the following are equivalent:
Here |V r /(z)| 2 = 2(|V/(z)| 2 -^/ ( z ) | 2 ) , and V r /(z) is called the tangent gradient of / .
PROOF. First we show that (i) is equivalent to (ii). This is a direct result of the equality in [JP] Next we show that (ii) implies (iii). This we can get from
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S1446788700036661
[5]
The (14) is valid. The similar method used in the proof of (10) gives (11). So the proof is complete.
• use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S1446788700036661
